
films arc deposited in the first contact hole and on the upper 
part, the second insulating oxide layer is formed. Next, the 
second contact hole is fanned on the uj^cr part of the first 
contact hole and on the areas predetermined for the estab- 
lishment of the contact holes. Then, the second contact hole 
becomes almost filled with the selective tungsten thin films, 
thus achieving better step coverage of metal wire at the 
contact holes. 

Although this invention has been described in its pre- 
ferred forms with a certain degree of pard cii i ari ty. it will be 
appreciated by those sJdDed in the an that the present 
disclosure of the preferred forms has been effected only by 
way of example, and that numerous changes in the Hftails of 
the construction- combination and arrangement of parts may 
be resorted to without departing firom the spirit and scope of 
the invention. 

What is claimed is: 

L A method foe filling contact holes with njetal by 
two-step d^sition of metal layers, said method gfmprising 
the steps of: 

providing a silicon substrate; 

forming a field oxide layer and a junction J^ycr and gate 

electrode on said silicon substrate; 
forming a first insulating layer on cxposeiO. portions of the 

field oxide layer, the junction lay|fe and the gate 

electrode; 

forming first phirality of contact hcjks erf substantially 
equal depth by removing portions jfr the first insulating 
layer to expose said junction Jaycr and said gate 
electrode, re^)cctivcly the fira^ plnrality of contact 
holes having a tapered upper p6ttioa; 

fitting a first metal layer into thchrst plurality of contact 
holes, cntirdy. the first metaylayer being grown over 
and extending slightly beyond said first plurality of 
contact holes; 

ftsming a conductive layer pdtxcm on the first insulating 

Layer spaced from said firyt metal layer; 
fanning a second insulatineAayer on exposed portions of 
the conductive layer paAm, the first in^inlaTing layer, 
and the first plurality of contact holes; 
fnrmiTig sccond plurality Af contact holes of substantially 
equal depth by removing portions of said second insu- 
lating layer to «qK>SQrboch the first metal layer and the 
conductive layer patfcm, respectively and 
fining a sccond mcttylaycr into said second plurality of 
contact holes to <^ntact the first metal layer and the 
respectively, 
to daim 1. wherein the first metal 
second metal layer are formed by 
litioQ method. 

to fi^rm 1, wherein the sccond 
Ich of the second plurality of contacts 
.equal depth. 

Ung Co ^tai-m t, wherein the first and 
layers are selective tungsten layers, 
the first and second plurality of contact 
with the first and second metal layers of the 
layers, respectively, 
far filling contact holes with metal by a 
sition of metal Layers, said coetbod con^sising 




conductive layer 
XAmethod 
layered subsequ^ 
vap<H^ 
A method 
layer fine 
holes has subst 
4v A method 
second metal 
rcq)ectively, 
holes are 
selected tu 

two-step 
the steps o: 
provii 




a silicon substrate; 



5,683.938 



fonoing a field oxide layer and a junction Iflyer axid gate 
electrode oa said silicon substrate; '/ 

forming a first insulating Layer on exposefl portioas of the 
field oxide layer, the junction lavcr. and the gate 
electrode; / 

forming first plurality of contact boles of substantially 
equal depth by removing portions of tlie first insulating 
layer to expose said junctio/ layer and said gate 
electrode, respectively the first plurality of contact 
holes having a tapered uppc^portion; 

filling a first metal layer into entire first plurality (rf 
contact holes by one siagle step, the first metal layer 
being grown over and expending slighdy beyond said 
first pluraUcy of contact noles; 
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forraing a coaductivc Layer pattern on thcArst insulaong 

layer spaced from said Qrst metal La^^r; 
fonxxiag a second insuladng layer on exposed portioos of 

the conductive Layer pattern, the fiist insiilnring Layer, 

and the orst plurality of contact holes; 

forming second plurality of coatacynoles of substantially 
equal dq)Cb by removing portioos of said second insu- 
lating layer to expose both thc/Srst metal layer and the 
conductive layer pattern. le^ctively and 

filling a second metal layer into said second plurality of 
contact holes to contact tne first metal layer and the 
conductive Layer pattcm/rcspcctivcly- 



tt3 




/ 




A 



/6 . A method of forming a stibstrate wlfch contact 
holes, said method comprising: 

providing a substrate; 

forming an oxide layer, a iunctiop^ layer and a gate 

electrode on said substrates- 
forming a first insulating lay^ on exposed portions of 

the oxide layer, the junction layer, andr the gate electrodes- 
forming first plurality of cc/ntact holes of 

substantially equal depth by removincr/port ions of the first 

insulating layer to expose said iunocion layer and said gate 

electrode, respectively, the first /plurality of contact holes 

having a tapered upper portions- 
forming a first conduct/ive material layer into the 

first plurality of contact .holes/, entirely, the first conductive 

material layer being grown over/ and extending slightly beyond 

said first plurality of contact holes; 

forming a conductive layer pattern on the first 

insulating layer spaced from/ said first conductive material 

layer ; 

forming a second/insulating layer on exposed portions 
of the conductive layer pattern, the first insulating layer, and 
the first plurality of contact holes; 

forming second^ plurality of contact holes of 
substantially equal dexyzh by removing portions of said second 
insulating layer to expose both the first conductive material 
layer and the conduct/ ve layer pattern, respectively; and 

forming a second conductive material layer into said 
second plurality of /contact holes to contact the first conductive 
material layer and/the conductive layer pattern, respectively. 



ding to claim 1, wherein the first 
subsequently the second conductive 




7_._ A /method ac 
conductive material layer 




\ 



material layer are sormed by a chemical vapor deposition process 

^ A methoM according to claim 1, wherein the second 

'^^i^l^^ conductive material layer filled in each of the second plurality 
of contacts holes has substantially equal depth. 
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9 . A methodvacjaoVdinQ to claim 1, wherein the first 
and second conductive materiaPv layers comprise first and second 
tungsten layers, respectively, and the first and second plurality 
of contact holes are filled with \he first and second tungsten 
layers , respectively . 

^ Ao . A method of fo^rming a substrate with contact 
holes, said method comprisii 

providing a substfate; 
forming an oxide /layer, a junction layer and a gate 
electrode on said substrate; 

forming a first /insulating layer on exposed portions of 
the oxide layer, the iuncytion layer, and the gate electrodes- 
forming first plurality of contact holes of 
substantially eaual deptjh by removing portions of the first 
insulating layer to expose said junction layer and said gate 
electrode, respectively, the first plurality of contact holes 
having a tapered uppeiJ portions- 
forming a first conductive material layer into entire 
first plurality of cc/ntact holes in a continuous step, the first 
conductive material ^aver being grown over and extending slightly 
beyond said first plurality of contact holes; 

forming a/ conductive layer pattern on the first 
insulating layer STi/aced from said first conductive material 
layer; 

forming /a second insulating layer on exposed portions 
of the conduct iver layer pattern, the first insulating layer, and 
the first plurality of contact holes; 
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forminQ second plurality of jex^ntact holes of 
substantially equal depth by removinjg portions of said second 
insulating layer to expose both the/ first conductive material 
layer and the conductive layer pattern, respectively; and 

forming a second condu/ctive material layer into said 
second plurality of contact hoZes to contact the first conductive 
material layer and the conductive layer pattern, respectively. 

11 . A method according to claim 10, wherein said steps 
of forming said first a^d said" second conductive material layers 
comprise filling sai irst and said second plurality of contact 
holes , respectively. 




X: 




12 , X method of forming a substrate with contact holes 
fil'led by multi-step deposition of conductive layers, said method 
J; comprising : 

'% providing a\ substrate ; 

SJ forming an oxide layer and a junction layer on said 

^ substrate ; 

r forming a firsts insulating layer on exposed portions of 

H the oxide layer and the iTjarption layer; 

f=i forming a f irgxWprrbact hole by removing a portion of 

fU the first insulating layerXo^ expose said junction layer, the 
first contact hole having a tapered ' upper portion; 

forming a first cond)\ctive material layer into the 
first contact hole, entirely; 

forming a conductive l^er pattern on the first 
insulating layer spaced from said\first conductive material 
layer; 

forming a second insulatirk? layer on exposed portions 
of the conductive layer pattern, theXpirst insulating layer, and 
the first contact hole; 

forming a second contact hol^bv removing portions of 
said second insulating layer to expose t\ie first conductive 
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material 1 



second co 




and 



nq a second conductive/material layer into said 
hole to contact the yfirst conductive material 



layer . 



13 . A method as in/^claim 12. further comprising: 
forming a third Cjontact hole by removincr portions of 

the second insulating la^^^ to expose the conductive layer 

pattern; and 

forming the yfeecond conductive material layer into the 
third contact hole t;0 contact the conductive layer pattern. 



said /second conductive material layers comprise a metal 
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method as in claim 12 , wherein said first and 



y 13 7 ^ A method of forming a semiconductor with contact 
^ hol^s filled by mult\j.-step deposition of conductive layers, said 
'"'-4 method comprising: 
^ providing a \substrate; 

r forming an ox^de layer and a gate electrode on said 

H substrate ; 

E forming a f irsA insulating layer on exposed portions of 

fy the oxide layer and the grage electrode; 

forming firsty^^au^ of contact holes of 

substantially equal depth Jby^ removing portions of the first 
insulating layer to expose said gate electrode, the first 
plurality of contact holes haying a tapered upper portion; 

filling a first conductive material layer into the 
first plurality of contact holeg, entirely; 

forming a conductive raver pattern on the first 
insulating layer spaced from saicr^ first conductive material 
layer; 

forming a second insulati\ig layer on exposed portions 
of the conductive layer pattern, theXfirst insulating layer, and 
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the first plurality of contact holes; 

formrna second plurality of contact holes of 
substantially ecrual depth by removing portions of said second 
insulating layer \o expose both the first conductive material 



layer and the condi 



f illinc, 

T 

second plurality of 



Lve layer pattern; and 
spnd conductive material layer into said 
itact holes to contact the first conductive 
conductive layer pattern. 



material layer anc 
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A method asXin claim 15, wherein said first and 



second conductive material layers comprise first and second metal 
layers . 

A method of forming a semiconductor with contact 




filleck by multi-step deposition of conductive material 
rs, said method comprising: 



prov\ding a substrate; 



forming an oxide layer and a first conductive layer 
pattern on said substrate; 

forming V first insulating layer, on exposed portions of 
the oxide layer andXthe first conductive layer pattern; 

forming a filrst contact hole by removing a portion of 
the first insulating Jsayer to expose said first conductive layer 
pattern, the first contVct hole having a tapered upper portion; 

forming a firsV conductive material layer into the 
first contact hole, filling said first contact hole entirely; 

forming a second Xconductive layer pattern on the first 
insulating layer spaced f rot\ said first conductive material 
layer; 

forming a second insVlating layer on exposed portions 
of the second conductive layer Wttern, the first insulating 
layer, and the first conductive material layer; 

forming second and thirci contact holes of substantially 
ecrual depth by removing portions o& said second insulating layer 
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to expose both the zSrst conductive material laygr and the second 
conductive layer pattern, respectively; and 

forming a second conductive material/ layer into said 
second and third contact noles to contact thd first conductive 
material layer and the seconxi conductive la/er pattern, 
respectively . \ 

18 . A method as in claim 17. wherein said first 
conductive layer pattern comprises a gatef electrode. 



19 . A method as in claim 17, /wherein said first and 
second conductive material layers comprp-se first and second metal 
layers . 

^ 2 0 . A method of forming a sfemiconductor with contact 

holes filled by multi-step deposition/ of conductive layers, said 

method comprising: 

providing a substrates- 
forming an oxide layer, a /junction layer and a first 

conductive layer pattern on said supstrate; 

forming a first insulating layer on exposed portions of 

the oxide layer, the junction laye/r, and the first conductive 

layer patterns- 
forming first plurality/ of contact holes of 

substantially equal depth by rem<jving portions of the first 

insulating layer to expose said /junction layer and said first 

conductive layer pattern, respectively, the first plurality of 

contact holes having a tapered /upper portions- 
filling a first conductive material layer into the 

first plurality of contact hoJes, entirely; 

forming a second conductive layer pattern on the first 

insulating layer spaced from/said first conductive material 

layer; 

forming a second insulating layer on exposed portions 
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of the second conductive layer pattern, the first insulatiriQ 
layer, and the first plurality of contact hol^; 

forming second plurality of contact/ holes of 
substantially equal depth by removing portions of said second 
insulating layer to expose both the first/conductive material 
layer and the second conductive layer pattern, respectively; and 

filling a second conductive rrpterial layer into said 
second plurality of contact holes to contact the first conductive 
material layer and the second conductiye layer pattern, 
respect ively . 

21 , A method as in claim , wherein said first and 
second conductive material layers cqlfnprise first and second metal 
layers . 

22 . A method as in clain^ 20, wherein said first 
% conductive layer pattern comprises/ a gate electrode . 

^ ./ 23 . A method of formindi a semiconductor with contact 

-a holes filled by multi-step deposijcion of conductive layers, said 

method comprising: 
f=l providing a substrate; 

ry forming an oxide layer/, and first and second regions on 

said substrate; 

forming a first insulating layer on exposed portions of 
the oxide layer and said first jand said second regions; 

forming first plurality of contact holes of 
substantially equal depth by removing portions of the first 
insulating layer to expose saip first and second regions, the 
first plurality of contact ho]/es having a tapered upper portion; 

forming a first conductive material layer into, and 
filling entirely, the first plurality of contact holes; 

forming a conducti^/e layer pattern on the first 
insulating layer spaced from/ said first conductive material 
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layer ; 

formiriQ a second insulating laverXon exposed portions 
of the conductive layer pattern, the firs-t^ insulating layer, and 
the first conductive material layer; y 

forming second plurality oc contact holes of 
substantially equal depth by remoyxng portions of said second 
insulating layer to expose both/the first conductive material 
layer and the conductive laye:/ pattern; and 

forming a second conductive material layer into said 
second plurality of contact/ holes to contact the first conductive 
material layer and the cor^ductive layer pattern. 



24 . A method: as in claim 23, wherein said first region 
comprises a junction j^ayer. 



25 . A m' 



e^od as in clai 



^ region compr 



ises a/ 



aim 23, wherein said second 



gate electrode. 





method as in claim 23, wherein said first and 



second conduct/ve material layers comprise first and second metal 



A methoA of forming a semiconductor with contact 
holes filled by multi-st^ep deposition of conductive layers, said 
method comprising: 

providing a subsVrate; 



forming an oxide^a\^er, a junction layer and a gate 
electrode on said substi 

forming a first dTn^skyating layer on exposed portions of 
the oxide layer, the junct_iQgr \ayer , and the gate electrode; 

forming first pluraliW of contact holes of 
substantially equal depth by removing portions of the first 
insulating layer to expose said jT^kpiction layer and said gate 
electrode , respectively; 
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formincA a first conductive material layer into the 
first plurality of contact holes, entirely; 

forminq a conductive layer pattern on the first 
insulating layer spaced from said first conductive material 
layers- 
forming a s^ond insulating layer on exposed portions 
of the conductive layeA j^alitern, the first insulating layer, and 
the first plurality o^c\>r;yi>act holes; 



forming s^conyfelurality of contact holes of 
substantially eaual deptla Jw removing portions of said second 
insulating layer to expg^ both the first conductive material 
layer and the conductive layter pattern; and 

forming a second conductive material layer into said 
second plurality of contact hoYes to contact the first conductive 
material layer and the conductive layer pattern. 



hi 
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A method as in claim 2^, wherein said first and 



SI second conductive material layers cojmprise first and second metal 
~ layers . 



29 . A method as 
plurality of contact hole 



J 




claim 27, wherein said first 
e a tapered upper portion. 
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A method of forming a semiconductor with contact 



holes filled by multi-step depoqation of metal layers, said 
method comprising: 

providing a substrate 

forming an oxide layer and a junction layer on said 

substrate ; 

forming a first insulating layer on exposed portions of 
the oxide layer and the junction layer; 

forming first plurality of contact holes of 
substantially equal depth by removing portions of the first 
insulating layer to expose/said junction layer, the first 
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plurality of contact holes havinQ a tapered upg^r portion ; 

forming a first metal layer into the Vxirst plurality of 
contact holes, entirely; 

forming a conductive layer pattern /on the first 
insulating layer spaced from said first metaZL layer; 

forming a second insulating layer/on exposed portions 
of the conductive layer pattern, the first /insulating layer, and 
the first plurality of contact holes; 

forming second plurality of coniiact holes of 
substantially equal depth by removing portions of said second 
insulating layer to expose both the first metal layer and the 
conductive layer pattern, respectively ,7 and 

forming a second metal layer/ into said second plurality 
of contact holes to contact the first /metal' layer and the 
conductive layer pattern, respective] 



A method of forming a semiconductor with contact 



holes filled by multi-step deposition of metal layers, said 
method comprising: 

providing a substrate ; 

forming an oxide layer yknd a gate electrode on said 

substrate ; 

forming a first insulafcing layer on exposed portions of 
the oxide layer and the gate electrode; • 

forming first plurality of contact holes of 
substantially equal depth by :y4moving portions of the first 
insulating layer to expose sa/id gate electrode, the first 
plurality of contact holes having a tapered upper portion; 

filling a first mgtal layer into the first plurality of 
contact holes, entirely; / 

forming a conductive layer pattern on the first 
insulating layer spaced fJom said first metal layer; 

forming a secorid insulating layer on exposed portions 
of the conductive layer pattern, the first insulating layer, and 
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w 



m 



the first plurality of contact holes; 

forming second plurality of /contact holes of 
substantially equal depth by removiTKT portions of said second 
insulating layer to expose both tKe first metal layer and the 



conductive layer pattern, respejdtively ; and 

filling a second me^al layer into said second plurality 
of contact holes to contact/" the first metal layer and the 
conductive layer pattern/ respectively. 



32 . A metjrod of forming a semiconductor with contact 
■lied by multi-step deposition of metal layers, said 
compterising : 



fO] 



ittern on sar 



viding a substrate; 
ing an oxide layer and a first conductive layer 
substrate ; 



formi\ig a first insulating layer on exposed portions of 
:he oxide layer Vnd the first conductive layer pattern; 

formingXa first contact hole by removing a portion of 
the first insulating layer to expose said first conductive layer 
pattern, the first contact hole having a tapered upper portion; 

forming a f\rst metal layer into the first plurality of 
contact hole, entirely>y 

forming a secdtid conductive layer pattern on the first 
insulating layer spaced fVom said first metal layer; 

forming a second \insulating layer on exposed portions 
of the second conductive layer pattern, the first insulating 
layer, and the first contact Jsiole; 

forming second and thdrd contact holes of substantially 
equal depth by removing portionsVof said second insulating layer 
to expose the first metal layer aisi.d the second conductive layer 
pattern, respectively; and 

forming a second metal layer into said second and third 
contact holes to contact the first m^al layer and the second 
conductive layer pattern, respectively^ 
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33 . A method as in claim 32. wherezn said first 
conductive layer pattern comprises a gate electrode. 



A method of forming a semiconductor with contact 



holes filled by multi-step deposition of r/etal layers > said 
method comprising : 

providing a substrates- 
forming an oxide layer and a /junction layer and first 
conductive layer pattern on said subst/rate; 

forming a first insulating Aayer on exposed portions of 
the oxide layer, the junction layer,/ and the first conductive 
layer patterns- 
forming first plurality 6f contact holes of 
substantially ecrual depth by removing portions of the first 
insulating layer to expose said /unction layer and said first 
conductive layer pattern, respectively, the first plurality of 
contact holes having a tapered /upper portion; 

forming a first meta<6- layer into the first plurality of 



contact holes, entirely; / 

:.on 



forming a second qonductive layer pattern on the first 
insulating layer spaced frop^ said first metal layers- 
forming a second /insulating layer on exposed portions 
of the second conductive yayer pattern, the first insulating 
layer, and the first plu^lity of contact holes; 

forming second/ plurality of contact holes of 
substantially eaual dept^h by removing portions of said second 
insulating layer to exi/ose both the first metal layer and the 
second conductive laye^ pattern, respectively; and 

forming a ^cond metal layer into said second plurality 
of contact holes to contact the first metal layer and the second 

tttj 



conductive layer pattern, respectively. 
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conductive layer pattern comprises a gate electrode 

nj /36 . A method of forminQ a semiconductg^r with contact 
holes filled by multi-step deposition of metal Aavers, said 
method comprisinQ: 

providincr a substrates- 
forming an oxide layer, and first /and second regions on 
said substrate; 

forming a first insulating laye/^r on exposed portions of 
the oxide layer, the first region and the second regions- 
forming first plurality of ccmtact holes of 
substantially equal depth by removing /portions of the first 
insulating layer to expose said first/ and said second region, 
^ respectively, the first plurality of contact holes having a 

tapered upper portion; / 
=P forming a first metal layer into the first plurality of 

% contact holes, to fill said firsyt plurality of contact holes 
S! entirely; 

forming a conductive/ layer pattern on the first 
■y^ insulating layer spaced from ysaid first metal layer; 
f" forming a second insulating layer on exposed portions 

Q of the conductive layer pat^^ern, the first insulating layer, and 
rU the first plurality of contact holes; 

forming second plurality of contact holes of 
substantially equal deptft by removing portions of said second 
insulating layer to expose both the first metal layer and the 
conductive layer patte;rn, respectively; and 

forming a second metal layer into said second plurality 
of contact holes to (Contact the first metal layer and the 
conductive layer pat^tern, respectively. 

37 . A y<(ethod as in claim 36, wherein said first region 
comprises a iunc/ion layer. 
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A method as in claim 3'6, wherein said second 



recfion comprises a gate electrode. 



39 , A Vnethod of^fbrming a semiconductor with contact 
holes filled by mAlti-sfe^ deposition of metal layers, said 
method comprising: 

providing a substrate; 
forming am oxide layer, a junction layer and a gate 
electrode on said supstrate; 

forming a first insulating layer on exposed portions of 
the oxide layer, the Vi unction layer, and the gate electrode; 

forming first plurality of contact holes of 
substantially equal dep-fah by removing portions of the first 
insulating layer to j^^i^se said junction layer and said gate 
electrode , respectivej 

forming a^ f i^^Jbf metal layer into the first plurality of 
contact holes, to fill s^id first plurality of contact holes 
entirely; 

forming a condudtive layer pattern on the first 
insulating layer spaced frW said first metal layer; 

forming a second Vlnsulating layer on exposed portions 
of the conductive layer pattern, the first insulating layer, and 
the first plurality of contact holes; 

forming second plurality of contact holes of 
substantially equal depth by Vremoving portions of said second 
insulating- layer to expose botAh the first metal layer and the 
conductive layer pattern, respectively; and 

forming a second metaU layer into said second plurality 
of contact holes to contact the \f irst metal layer and the 
conductive layer pattern, respectively. 



40 



A method as 



plurality of contact holes 




claim 39, wherein said first 
a tapered upper portion. 
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41 . A \nethod of forming a semiconductor with contact 



holes filled by multi-step deposition of conductive material 
layers, said metho\i comprising: 
providincX a substrate ; 

forming aA oxide layer and a first conductive layer 

pattern on said substrrate; 

forming a fArst insulating layer on exposed portions of 

the oxide layer and the first conductive layer pattern; 

forming a first contact hole by removing portions of 

the first insulating layyf^o expose said first conductive layer 

patterns- 
forming a f iri^ \c9fr1ductive material layer into the 

first contact hole, encs>ja^y; 

forming a second \ conductive layer pattern on the first 

insulating layer spaced from said first metal layers- 
forming a second Ansulating layer on exposed portions 

of the second conductive layer pattern, the first insulating 

layer, and the first contact yiole ; 

forming second and ^hird contact holes of substantially 

equal depth by removing portions of said second insulating layer 

to expose both the first conduotive material layer and the second 

conductive layer pattern, respectively; and 

forming a second conductive material layer into said 

second and said third contact hol)es to contact the first 

conductive material layer and the \second conductive layer 

pattern, respectively. 



conductive material layer 


comprises a 


metal . 


OCX J-U*. 


1. J. X 0 1^ 


43 . The m/thod 


of claim 42, 


wherein 


said 


metal 


comprises tungstenj/ 










44. The method 


ofv/aOim 41, 


wherein 


said 


first 
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conductive materia3(^^ver comprises polvsilicon. 



:lajirfn^41 , 



45 . The method of clai^ 41, wherein said first 
conductive layer pattern compjg^es a gate electrode. 




46 . The method of claim 41, wherein said first 
conductive layer patfer^n comprises a gate electrode overlying a 
gate oxide. 




47 . The melp^od of claim 41, further comprising a 
i unct fbh layer on saiX\gubstrate , 

48 . The method of claim 47, wherein said junction 
layer comprises a N+ junction layer. 

2 49 . The method of claim 47^, wherein said junction 

y layer comprises a P+ junction layer; 

J 50 . The method of clai/m 41, wherein said first 

^ conductive layer pattern compri^s polvsilicon. 

=^ 51 . The method of <^aim 41, wherein said first 

insulating layer comprises ar first oxide layer. 



52 . The method/of claim 41, wherein said step of 
forming said first contact hole comprises a photoresist process 

/ 

53 . The met;/hod of claim 41, wherein said step of 
forming said first contact hole comprises a wet etch process. 

54 . The /net'hod of claim 41, wherein said step of 
forming said first/ contact hole comprises a dry etch process. 



55 . Tme method of claim 47, wherein said step of 
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forming said first contact hole further exposes /said junction j j^^^t 
layer. 7 J ^ 

56 . The method of y>claim 41, wherejfri said first contact 
hole has a tapered upper portion. 

57 . The method of claim 41, wtferein said step of 
forming said first conductive material /aver comprises a CVD 
process . / ^ 

58 . The method of claim 41, wherein said second 
conductive laver pattern comprises/polvsilicon . 

59 . The method of cla/m 41 > wherein said second 

insulating laver comprises a second oxide laver. 
m 7 

y 60 . The method of claim 41, wherein said step of 

forming said second and said/ third contact holes comprises a 
photoresist process . 



yl 



61 . The method/of claim 41, wherein said step of 
forming said second and said third contact holes comprises a wet 
etch process . 

62 . The method of claim 41, wherein said step of 
forming said second and said third contact holes comprises a drv 
etch process. 

63 . The /method of claim 41, wherein said step of 
forming said secon/g conductive material laver comprises a CVD 
process . 



/ 



64 . A semiconductor device comprising: 
a ser/iconductor substrate having an oxide laver, a 



7 
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junction layer and a gate electrode; 

a first insulating layer overlvincf poijbions of said 
oxide layer, said junction layer and said gate electrode, said 
first insulating layer having a first plurality of contact holes 
of substantially equal depth over said juncticm layer and said 
gate electrode, said first plurality of conty:t holes having a 
tapered upper portion; 

a first metal layer filling said ^irst plurality of 
contact holes so that said first metal lay4r is in contact with 
said junction layer and said gate electroQe; 

a conductive layer pattern on ^aid first insulating 
layer spaced apart from said first meta/l layer; 

a second insulating layer OA^rlying portions of said 
conductive layer pattern, said first Ansulating layer and said 
first plurality of contact holes, saAd second insulating layer 
having a second plurality of contaci: holes of substantially equal 
depth over said first metal layer ftnd said conductive layer 
pattern; and 

a second metal layer fflling said second plurality of 
contact holes, said second metaj/ layer in contact with said first 
metal layer and said conduct iver layer pattern. 



sj SS , A semiconductor device comprising: 
a semiconductor substrate having an oxide layer, a 
junction layer and a gate electrode; 

a first insulatiiig layer overlying portions of said 
oxide layer, said junctioiy layer and said gate electrode, said 
first insulating layer ha/ring a first plurality of contact holes 
of substantially equal depth over said junction layer and said 
gate electrode, said fiyst plurality of contact holes having a 
tapered upper portion; 

a first condyictive material layer filling said first 
plurality of contact hfoles so that said first conductive material 
layer is in contact with said junction layer and said gate 
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electrode ; 

a conductive layer pattern orv^ said first insulating 
layer spaced apart from said first cofiductive material layer; 

a second insulating layer^ overlying portions of said 
conductive layer pattern, said fiTrst insulating layer and said 
first plurality of contact hoL^ , said second insulating layer- 
having a second plurality of/contact holes of substantially equal 
depth over said first condtictive material layer and said 
conductive layer patter 

all 

and 

a second corrductive material layer filling said second 
plurality of contact/holes , said second conductive material layer 
in contact with sa/d f irst conductive material layer and said 
conductive layer^ pattern. 





A semiconductor device comprising: 
a semicondxitctor substrate having an oxide layer and a 
firs€ conductive layea pattern; 

a first insulating layer overlying portions of said 
oxide layer and said first conductive layer pattern, said first 



insulating layer having 
substantially equal 



first plurality of contact holes of 
\r said first conductive layer 



depth> 



pattern; 

a first cond^ 
plurality of contact hole 



^terial layer filling said first 
^that said first conductive material 



layer is in contact wibfa^aarfA first conductive layer pattern; 

a second conduct ive\ layer pattern on said first 
insulating layer spaced apart ^^rom said first conductive material 
layer ; 

a second insulating l^er overlying portions of said 
second conductive layer pattern, \said first insulating layer and 
said first plurality of contact hfeles, said second insulating 
layer having a second plurality of\ contact holes of substantially 
equal depth over said first conductive material layer and said 
second conductive layer pattern; anc 
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a second conductive material laver fillina said second 
plurality of contact holes, said second Ofonductive material layer 
in contact with said £irst conductive material layer and said 
second conductive layer pattern. 

67 . The device of claim^66, wherein said conductive 



68. The device of /claim 


67, wherein said 


metal 


comprises tunasten. / 






69. The devicre of claim 


66, wherein said 


first 


conductive layer pattern comprises 


a Qate electrode. 




70. The/device of claim 


66, wherein said 


first 



=F conductive layer/pattern comprises a gate electrode overlying a 

s - i 

^"S gate oxide . 



71 . The devic 



conductive material lay 




claim 66, wherein said first 



prises polysilicon . 



g 72 . The device of claim 66,/ further comprising a 

nJ junction layer on said substrate. 

73 . The device of claipf( 72, wherein said junction 
layer comprises a N+ junction layer. 

74 ■ The device of /laim 72, wherein said junction 
layer comprises a P-f junction layer. 

75 . The device yof claim 66, wherein said first 
conductive layer pattern /comprises polysilicon. 



76 . The device of claim 66, wherein said first 

/ 
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insulatincr layer comprises a first oxide Zaver. - 



77 . The device of claim 66/r wherein said first 
plurality of contact holes are form^ by a photoresist process 



78 . The device of clraim 66, wherein said first 
plurality of contact holes aa^ formed by a wet etch process. 




79 . The device of claim 66, wherein said first 
plurality of contact y^ioles are formed by a dry etch process, 



80 



plurality of^-jgfontact holes expose said junction layer 




e device of claim 72, wherein said first 





81 . 


The device 


CTc/claim 66, wherein said first 


plurality 


of 


contact holes 


3 %^e tapered upper portions. 


4/ 


82 . 


The dev^ci 


of claim 66, wherein said first 


plurality 


of 


contact ho^fte>! 


^ are formed by a CVD process. 



83 . The device of claim 66 /wherein said second 
conductive layer pattern comprises pglysilicon . 

84 . The device of claiiu 66, wherein said second 
insulating layer comprises a secrond oxide layer. 



85 . The device of /claim 66, wherein said second 
plurality of contact holes ^re formed by a photoresist process 



86 . The devic^^ of claim 66, wherein said second 
plurality of contact hqZes are formed by a wet etch process. 



87 . The dggvice of claim 66, wherein said second 
plurality of contac/ holes are formed by a dry etch process. 
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# 




88 



plurality of contac 




e of claim 66, wherein said second 
s are formed by a CVD process . 
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